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Abstract
Background: Measures of psychosocial constructs are required to assess dietary interventions. This study evaluated 
brief psychosocial scales related to 4 dietary behaviors (consumption of fat, fiber/whole grains, fruits, and vegetables).
Methods: Two studies were conducted. Study 1 assessed two-week reliability of the psychosocial measures with a 
sample of 49 college students. Study 2 assessed convergent and discriminant validity of the psychosocial measures 
with dietary nutrient estimates from a Food Frequency Questionnaire on 441 men and 401 women enrolled in an 
Internet-based weight loss intervention study.
Results: Study 1 test-retest reliability ICCs were strong and ranged from .63 to .79. In study 2, dietary fat cons, fiber/
whole grain cons and self-efficacy, fruit and vegetable cons and self-efficacy, and healthy eating social support, 
environmental factors, enjoyment, and change strategies demonstrated adequate correlations with the corresponding 
dietary nutrient estimates.
Conclusions: Brief psychosocial measures related to dietary behaviors demonstrated adequate reliability and in most 
cases validity. The strongest and most consistent scales related to dietary behaviors were healthy eating change 
strategies and enjoyment. Consistent convergent validity was also found for the cons of change scales. These measures 
can be used in intervention studies to evaluate psychosocial mediators of dietary change in overweight and obese 
individuals.
Background
Dietary recommendations from the U.S. Department of
Health and Human Services are to consume no more
than 20 to 35% of calories from fat (less than 10% of calo-
ries from saturated fat), at least 14 grams of fiber per 1000
calories consumed, and at least 2 cups of fruit and 2.5
cups of vegetables per day for a reference 2000 calorie
intake [1]. However, the U.S. population eats an average
of 33% of calories from fat, on the upper end of the rec-
ommended level, and an average of .8 cups of fruit and 1.8
cups of vegetables per day [2], and only 25% of adults eat
5 servings or more fruits and vegetables per day [3]. Thus,
there is a need to develop more effective dietary change
interventions.
Theory and empirical research should be the basis for
health behavior interventions [4]. Theoretically based
psychosocial constructs have been related to dietary
intake in children and adolescents [5-7], overweight and
obese men [8,9], and others [10-15]. Interventions target-
ing psychosocial constructs have had success increasing
healthy dietary behaviors [16]. Though measures of psy-
chosocial variables related to dietary behaviors have been
developed for adolescents [5,17] and adults [18-21], they
target a variety of dietary behaviors, have inconsistent
formats, and are usually too lengthy to be used in multi-
behavior studies. Brief psychosocial scales for fruit and
vegetable intake have been developed but without com-
parable parallel scales for other dietary behaviors [22,23].
Thus, there is a need for a coordinated set of brief scales
to assess a variety of theory-based psychosocial con-
structs related to multiple dietary outcomes.
We report two studies on the reliability and validity of
brief measures of psychosocial constructs related to
dietary behaviors. The psychosocial constructs were
based on the Transtheoretical Model of Behavior Change
[24], Social Cognitive Theory [25], and ecological models
[26]. The constructs measured were self-efficacy, deci-
sional balance (the pros and cons of change), social sup-
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port, behavior change strategies (similar to the processes
of change in the Transtheoretical Model), enjoyment, and
neighborhood food environment. Self-efficacy and deci-
sional balance were assessed separately for three target
behaviors: total dietary fat consumption, fiber/whole
grains intake, and fruit and vegetables consumption.
Change strategies, social support, enjoyment and food
environment were assessed for overall healthy eating.
Study 1 was conducted to determine the test-retest reli-
ability of the psychosocial measures. Study 2 assessed evi-
dence of convergent and discriminant validity of
psychosocial measures by examining associations with
dietary intake estimates. All variables were expected to be
positively related to dietary intake, except for the "cons"
scales, which were expected to have inverse associations.
Stronger correlations between a scale and its correspond-
ing dietary intake estimate (e.g., self-efficacy for dietary
fat reduction and % energy from fat), and weaker correla-
tions between a scale and a different dietary intake esti-
mate (e.g., self-efficacy for dietary fat reduction and fiber
grams per 1000 kcals) were considered evidence of con-
vergent and divergent validity, respectively.
Study 1 Methods
Participants
Participants were college students in a large southwestern
US city. The sample size was 49, ages ranged from 19 to
24 (M = 20.39, SD = 1.30), and 33 were women (67.3%).
Fourteen participants identified as Asian-American/
Pacific Islander (28.5%), one as Black non-Hispanic (2%),
8 as Hispanic (16.3%), and 26 as White non-Hispanic
(53.1%). Body mass index (BMI) ranged from 18.4 to 31.9
(M = 23.29, SD = 2.92).
Procedures
Participants were recruited through introductory psy-
chology courses and received course credit. The univer-
sity institutional review board approved the protocol.
Participants completed identical pen and paper measures
in a quiet setting at two time points across a two-week
interval. After receiving directions from a research assis-
t a n t  t h a t  e m p h a s i z e d  t h e  i m p o r t a n c e  o f  r e a d i n g  e a c h
item carefully, participants completed a survey booklet.
Measures
Psychosocial scales
Brief psychosocial scales were developed for this study by
adapting items from previously published measures
[17,20,27,28] and generating new items. The goal was to
develop measures for constructs that could be modified
through behavior change interventions and were related
t o  c o m m o n l y  t a r g e t e d  d i e t  b e h a v i o r s  ( e g,  e a t i n g  f r u i t s
and vegetables). However, the challenge was to measure
psychosocial constructs (eg, self-efficacy) related to 4
dietary behaviors (consumption of fat, whole grains,
fruits and vegetables) while limiting response burden on
participants. Measures were developed for self-efficacy,
decisional balance (pros of change and cons of change),
and social support. We attempted to minimize response
burden by collapsing fruit and vegetable consumption
into one target behavior and by creating general diet-
related measures of behavior change strategies, social
support, food environment, and enjoyment. As a result, 9
separate scales measured dietary fat reduction self-effi-
cacy, pros of dietary fat reduction, cons dietary fat reduc-
tion, dietary fiber self-efficacy, pros of increasing dietary
fiber, cons of increasing dietary fiber, fruit & vegetable
consumption self-efficacy, pros of increasing fruit & veg-
etable consumption, and the cons of increasing fruit &
vegetable consumption. In addition, 4 scales measured
social support, food environment, enjoyment, and change
strategies for general healthy eating. Possible scores for
each scale ranged from 1-5 where higher scores repre-
sented more of that construct. All of the psychosocial
measures are located in Additional file 1.
The measure development process began by creating
operational definitions of the theoretical constructs, and
then 3 of the authors individually generated potential
items drawing upon previously developed scales. The
pool of items was then rated for face validity (ie, singular-
ity of concept, appropriate item length, reading level).
The highest rated items were retained. All scales were
computed by averaging the items that comprised each
scale.
Self-efficacy was assessed for increasing fruit and vege-
tables (6-item scale), increasing fiber and whole grains (8-
item scale), and decreasing fat (5-item scale). Items were
adapted from previous self-efficacy scales for eating
behaviors [17,20].
The decisional balance constructs of the pros of change
and cons of change for dietary intake (ie, reducing dietary
fat intake, increasing fiber and whole grains, increasing
fruit and vegetable servings) were adapted from previ-
ously developed measures [17]. Items on each scale
related to perceptions of the positive (pros) and negative
(cons) aspects of changing to healthier dietary behaviors.
The behavior change strategies for healthy eating scale
was comprised of fifteen items that reflected thoughts,
activities, and feelings people may use when making a
behavior change. The change strategies items were based
on a previously developed scale [28] with many of the
items similar to the processes of change from the Tran-
stheoretical Model [24]. Since each change strategy was
only represented by a single item, a general change strat-
egy for healthy eating score was computed rather than
scales for the individual change strategies. Higher scores
on this scale indicated higher frequency of using change
strategies for healthy eating.Norman et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:56
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The social support for healthy eating scale assessed
how often, in the past 30 days, family or friends provided
support or were not supportive of eating healthy foods.
Items were adapted from a previous study [29].
The food environment for healthy eating scale con-
sisted of 4 items assessing the availability of healthy foods
in the work place (e.g., There is at least one option at
work where I have healthy selections to choose from) and
shopping environment (e.g., There is a wide variety of
fresh fruits and vegetables where I shop). Items were cre-
ated by the study investigators based on published find-
ings on food environments. Participants responded to
each item on a 5-point scale from 'strongly disagree' to
'strongly agree.'
Seven items assessed enjoyment of eating what are gen-
erally considered healthy foods (e.g., I enjoy fresh fruits; I
enjoy eating high fiber breakfast cereals). Participants
responded to each item on a 5-point scale from 'strongly
disagree' to 'strongly agree.'
Analyses
Test-retest reliability over two weeks was evaluated with
Intraclass Correlation Coefficients (ICC). ICCs assess
homogeneity or stability when variables share both met-
ric and variance [30]. Confidence intervals (95% CIs)
around the ICCs indicated if the reliability estimate was
statistically significant from 0 at the p < .05 level. Internal
consistency reliability of the scales was assessed by Cron-
bach's alpha.
Results
Table 1 presents means, standard deviations, and alpha
coefficients for the psychosocial scales at baseline and
two week follow-up. Table 1 also shows test-retest reli-
ability estimates and 95% confidence intervals for the 13
scales. Internal consistency of the scales was generally
strong at both time points, with alphas ranging between
.61 and .91. Three scales had alpha values below .70: the
pros and cons of dietary fat and the cons of dietary fiber/
whole grains. Test-retest estimates of reliability (ICCs) for
all 13 psychosocial scales were in the moderate range (.63
- .79) based on standards proposed by Shrout [31].
Study 1 Discussion
In a university student sample, all the scales demon-
strated acceptable internal consistency and test-retest
reliability. The psychometric performance compared
favorably to longer measures of the same constructs [28].
For example, test-retest coefficients for subscales of a lon-
ger dietary self-efficacy measure ranged from .43 to .68
[20] and from .55 to .86 for subscales of a longer social
support measure [32]. The present study was limited by
the well-educated sample that was mostly young and
non-Hispanic white. While the study sample of college
students was a sample of convenience, which by itself lim-
its the generalizability of the findings, the study still pro-
vides important psychometric information about the
psychosocial scales. However, combining these findings
with Study 2, on overweight adults, will serve to test the
generalizability of the scales' reliability estimates across
different samples. It may also be seen as a limitation that
because the scales were designed to be concise, they did
not reflect the multiple factors of the constructs identi-
fied in previous studies [17,28,32,33].
Study 2 Methods
Participants
Women and men enrolled in separate but similar ran-
domized controlled trials of Internet-based health pro-
motion and weight control interventions targeting
physical activity and multiple dietary outcomes. The
combined sample of 842 overweight or obese adults was
recruited from a large southwestern US city. The average
age of participants was 42.6 (SD = 8.4) years and ranged
from 18 to 56. Based on measured weight and height, par-
ticipants' body mass index ranged from 25 to 40 (M =
33.31, SD = 4.40). The race/ethnicity distribution of the
sample was 66.2% white non-Hispanic, 19.2% Hispanic,
6.2% African-American, 3.7% Asian or Pacific Islander,
and 14.7% multi-ethnic or other race/ethnicities. The
combined sample was 47.6% women with a majority
being married (68.7%). Highest education level was dis-
tributed as 33% some college or less, 27.4% Bachelor's
degree, 27.7% graduate or professional training or degree,
and 11.9% some high school, high school graduate, or
technical/trade school graduate.
Procedures
The separate women's and men's randomized controlled
trials were designed to evaluate 1-year behavioral weight
loss intervention programs delivered mainly through the
internet, with periodic email and telephone contact. The
two studies used the same measurement instruments and
similar data collection protocols. All measures used in
the present analyses were collected at baseline, prior to
participants being randomized to study conditions.
Women were recruited through their primary care pro-
viders at seven clinic sites. Participating providers sent
letters to their female patients within the eligible age
range informing them that they may be contacted to par-
ticipate in a research study. Men were recruited from the
community through newspaper and radio advertisements
and posted fliers.
Eligibility criteria for both studies were for participants
to have a BMI between 25 and 40, have Internet computer
access, be in good general health, not be pregnant or
planning to be pregnant in the next 2-years, able to read
and speck English, and able to engage in moderate inten-Norman et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:56
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sity physical activity. Potential participants were also
screened for eating disorders. Participants completed
survey measures on computers in a quiet setting at the
research office and were compensated $15 for completing
the measurement visit. All study protocols were approved
by the university institutional review board, and all par-
ticipants provided written informed consent.
Measures
Participants completed the same survey measures
described in Study 1. In addition, height, weight and food
intake were assessed.
Body Mass Index (BMI)
Height and weight were measured by trained data collec-
tors. Height was measured with a wall stadiometer, and
weight was measured with a calibrated digital scale. BMI
was calculated as weight in kilograms divided by height in
meters squared (kg/m2). Two BMI categories were cre-
ated based on Centers for Disease Control and Preven-
tion (CDC) criteria wherein BMI between 25 and 34.9
equals overweight to obesity class I, and BMI between 35
and 40 equals obesity class II.
Food frequency questionnaire
Food frequency questionnaires (FFQ) are a widely used
measure of dietary intake [34]. Participants completed
the self-administered Fred Hutchinson Cancer Research
Center Food Frequency Questionnaire. The measure-
ment characteristics of this FFQ are strong and indicate
similar nutrient estimates to those of 4-day food records
and short-term dietary recalls [35]. This FFQ has been
tested and used among multiethnic and mixed gender
populations [36], and it has been shown to be useful in
deriving estimates of total fruit, vegetable, fiber, and fat
intake [35,37]. Participants were asked to report about
foods eaten in the past month. For each food item
endorsed, they indicated the usual portion size they con-
sume. Frequency responses ranged from 'never or less
than once per month' to '2 or more times per day' for
foods and up to '6 or more times per day' for beverages.
Portion size responses ranged from small to large and
were based on a stated medium portion size and supple-
mented with an additional page of portion size images.
Variables for the present study were calculated from the
FFQ as daily percent energy from total dietary fat, daily
grams of dietary fiber/1000 Kilocalories (kcals), daily
servings of fruit/1000 kilocalories (kcals), and daily serv-
ings of vegetables/1000 kcals.
Analyses
In this study, the distinction was made between dietary
components (e.g., percent calories from fat) and diet
behaviors (e.g., eating high-fat foods). The psychosocial
Table 1: Descriptive characteristics and reliability estimates of psychosocial scales, Study 1, N = 49.
Variable # of items Baseline Two Week Follow-up ICC 95% CI
MS D alpha MS D alpha
Dietary Fat Reduction
Pros 4 3.27 .88 .66 3.39 .85 .66 .72 .55-.83
Cons 4 2.24 .79 .64 2.37 .79 .71 .71 .54-.83
Self-efficacy 5 2.82 .82 .80 2.96 .99 .89 .70 .53-.82
Dietary Fiber and Whole Grains
Pros 4 2.95 .89 .76 3.12 .90 .82 .73 .56-.84
Cons 4 1.84 .80 .73 1.92 .75 .74 .63 .43-.78
Self-efficacy 8 2.95 .74 .83 3.06 .86 .88 .75 .60-.85
Fruit & Vegetable
Pros 4 3.54 .81 .73 3.57 .85 .77 .78 .64-.87
Cons 4 2.22 .83 .61 2.31 .84 .69 .74 .58-.84
Self-efficacy 6 3.12 .80 .76 3.15 .87 .81 .70 .52-.82
Healthy Eating
Change strategies 15 3.07 .78 .91 2.99 .76 .90 .79 .66-.88
Social support 6 2.32 .85 .82 2.22 .82 .82 .68 .49-.80
Environment 4 3.60 .99 .81 3.55 .93 .83 .77 .63-.86
Enjoyment 7 3.93 .66 .72 3.90 .69 .74 .78 .65-.87
Note. M = mean; SD = standard deviation; ICC = intraclass correlation coefficient; CI = confidence interval; mean scores for each scale have a 
possible range of 1-5.Norman et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:56
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scales referenced dietary behaviors and it was hypothe-
sized that an association with the corresponding dietary
intake estimate was evidence of the scales' convergent
validity (e.g., dietary fat reduction self-efficacy should be
associated with percent of total calories from fat).
Absence of a relationship between a psychosocial scale
and other dietary indicators was evidence of discriminant
validity. Strength and direction of associations were
determined from correlation coefficients between the
psychosocial scales and the dietary components. Correla-
tion coefficients were considered statistically significant
at the p < .01 level, to partly account for multiple statisti-
cal tests. Correlations with absolute values between .11
and .12 met this criterion. To test whether validity coeffi-
cients were moderated by ethnicity, age, education, or
BMI category, a series of regression models with interac-
tion terms were specified. Potential moderators were
coded as follows: ethnicity (white vs. non-white), age
(median split; < 44 vs. ≥ 44), education level (< college
degree vs. ≥ college degree), and BMI category (< 35 vs. ≥
35).
Results
Demographic characteristics for the two samples were
similar. Mean age was 43.87 (SD = 7.98) for men and
41.21 (SD = 8.68) for women. BMI was slightly higher for
men (Mean = 34.19; SD = 4.06) than women (Mean =
32.35; SD = 4.55). Seventy-one percent of men were
white, 63% had at least a college degree, and 70% were
married or living with a partner. For women, 61% were
white, 46% had at least a college degree, and 67% were
married or living with a partner.
The male and female samples had similar means and
internal consistency alphas for each of the psychosocial
scales (see Table 2). Scores were highest for dietary fat
reduction pros, fiber and whole grains pros, fruit and veg-
etable pros, healthy eating environment, and healthy eat-
ing enjoyment (Means = 3.17 to 4.07), and lowest for
dietary fat cons, fiber and whole grains cons, and fruit
and vegetable cons (Means = 1.73 to 2.57). Cronbach's
alphas were highest for the 3 self-efficacy scales (alphas =
.83 to .89) and for healthy eating change strategies (alpha
= .90) and healthy eating social support (alpha = .85).
Table 3 presents correlations among the psychosocial
scales. Of the 156 correlations examined (78 for women,
78 for men), only 11 (7.1%) were above .50, and 84 (55.8%)
were below .25, suggesting that each psychosocial scale
was measuring a distinct construct. The self-efficacy
scales were consistently moderately correlated with one
another (r = .46 to .67).
Table 4 presents correlations between the psychosocial
scales and dietary intake estimates. Dietary fat cons (r =
.17 and .22), fiber and whole grain cons (r = -.22 and -.25),
and fruit and vegetable cons (r = -.18 to -.27) were signifi-
cantly related to the corresponding outcome measure for
convergent validity. Dietary fat cons, fiber and whole
grains cons, and fruit and vegetable cons were also related
to other dietary outcomes (r = .11 to .24). However, the
correlations for convergent validity were typically larger
than those for discriminant validity.
The pros of change scales consistently were not corre-
lated with their corresponding dietary component mea-
sures (e.g. pros of dietary fat reduction and % energy from
fat, r = .05), with the exception of pros of fruit and vegeta-
ble consumption and fruit servings/1000kcals (r = .15).
Dietary fat self-efficacy was not related to percent energy
consumed by fat (r = -.07 and -.08), but was related to
fiber and whole grain grams (r = .19) and fruit servings (r
= .20) in women, and vegetable servings (r = .15 and r =
.24) in both men and women. Fiber and whole grains self-
efficacy (r = .24 and .24) and fruit and vegetable self-effi-
cacy (r = .25 to .30) were related to their corresponding
dietary measures. The healthy eating change strategies
(|r| = .14 to .31) and enjoyment (|r| = .18 to .37) scales
were the strongest correlates of dietary outcomes across
the board. Healthy eating social support (|r| = .10 to .26)
was also related to each of the dietary outcome measures,
while healthy eating environment (r = .13 to .19) was
related to fiber grams, fruit servings, and vegetable serv-
ings per 1000kcal, with the exception of fruit servings in
the men's sample (r = .03).
A total of 208 tests (data not shown) were analyzed to
investigate interactions between psychosocial scales and
their corresponding dietary outcomes in terms of ethnic-
ity, age, education, and BMI. Of these, only 14 were sig-
nificant at the p < .05 level, suggesting that the
relationship between the psychosocial scales and dietary
outcome measures were essentially the same for different
levels of demographic and person factors. Of the 14 inter-
actions that were found, none were observed in both the
men and women samples. Therefore, interactions were
not investigated further.
Study 2 Discussion
The results of study 2 showed that theoretically-derived
brief measures of psychosocial constructs related to
dietary behaviors had adequate reliability and some evi-
dence for validity. All measures demonstrated internal
consistency, but convergent validity varied substantially
across psychosocial measures and little evidence was
found for discriminant validity. The strongest and most
c o n s i s t e n t  m e a s u r e s  r e l a t e d  t o  d i e t a ry  i n t a k e  w e r e  t h e
healthy eating change strategies and healthy eating enjoy-
ment scales. Healthy eating social support, healthy eating
environment, dietary fat cons, fiber and whole grains
cons, and fruit and vegetable cons also showed good
validity with dietary intake.Norman et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:56
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Self-efficacy scales for fiber and whole grains and fruit
and vegetables did not discriminate as well between
dietary outcome measures as expected. However, this
could be attributed to an overlap among dietary intake
measures of fiber, fruit, and vegetables. Self-efficacy for
dietary fat was not related to fat consumption, but was
related to fiber grams and fruit and vegetable servings for
women. These associations may be related to a phenome-
non reported previously in low-income populations
where individuals misjudge their fat intake and believe
they are eating a low fat diet because they have increased
their fruit and vegetable servings [38]. The scales measur-
ing dietary fat pros, fiber and whole grains pros, and fruit
and vegetable pros also performed poorly as they were
not related to any dietary outcome measures. The overall
lack of discriminant validity evidence for the psychosocial
scales was likely due to the dietary intake estimates being
moderately correlated with each other (absolute value r's
from .25 to .50).
One plausible explanation for the more consistent rela-
tionships with the psychosocial factors for general
healthy eating (change strategies, social support, and
enjoyment) is that respondents may have been more able
to recall beliefs and actions related to global healthy eat-
ing habits rather than the specific details about each sep-
arate dietary component. It is also possible that
respondents actually make decisions and behave in terms
of general healthy eating (e.g., thinking about the positive
aspects of improving dietary habits) rather than focusing
specifically on one dietary component (e.g., the pros of
increasing consumption of whole grains). However, this
non-specificity hypothesis is counter to the tenets of
behavior change theories [24,25], which focus on deter-
minants of changing discrete behaviors.
Another possible explanation is that the apparent pat-
tern of associations was not related to general versus spe-
cific referents, but is more an indication that beha vior
change strategies, social support, and enjoyment may
simply be more generalizable correlates of dietary intake
than the other constructs. Studies are needed to identify
the specificity with which people think about and imple-
ment dietary changes and evaluate measures of psycho-
Table 2: Means and standard deviations of psychosocial scales and dietary intake estimates for Study 2.
# Items Men (n = 441) Women (n = 401)
Mean (SD) alpha Mean (SD) alpha
Dietary Fat Reduction
Pros 4 3.63 (.74) .59 3.76 (.86) .72
Cons 4 2.57 (.81) .67 2.50 (.87) .72
Self-efficacy 5 2.78 (.82) .85 2.72 (.94) .89
% energy from fat 37.7 (6.5) 35.4 (7.2)
Dietary Fiber and Whole Grains
Pros 4 3.11 (.87) .73 3.57 (.95) .80
Cons 4 1.73 (.65) .53 1.98 (.78) .63
Self-efficacy 8 3.27 (.77) .86 3.17 (.86) .89
Dietary fiber grams per 1000 kcal 8.86 (2.59) 9.28 (2.99)
Fruit & Vegetable
Pros 4 3.70 (.80) .68 3.81 (.80) .71
Cons 4 2.16 (.70) .51 2.16 (.73) .54
Self-efficacy 6 3.17 (.79) .79 3.37 (.87) .83
Fruit servings per 1000 kcal 0.59 (.46) 0.92 (.76)
Vegetable servings per 1000 kcal 0.67 (.44) 1.24 (.91)
Healthy Eating
Change strategies 15 2.53 (.66) .89 2.80 (.73) .90
Social Support 6 2.52 (.99) .89 2.52 (1.15) .85
Environment 4 3.94 (.73) .69 4.07 (.72) .68
Enjoyment 7 3.82 (.67) .72 3.94 (.66) .68
Note: Scores for each scale have a possible range of 1-5.Norman et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:56
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social variables that differ in the specificity of their
dietary referents.
It was unexpected that dietary fat pros, fiber and whole
grains pros, and fruit and vegetable pros were not related
to any of the dietary components. Similar to present find-
ings, previous research indicated that barriers to change
were more consistently related to dietary behavior than
were benefits of change [39]. A plausible explanation for
stronger associations between dietary behavior and cons
over pros is that the cons items tend to be more immedi-
ate and salient (e.g., cost and taste) while pros items tend
to be more distant and less tangible (e.g., doing some-
thing healthy for one's body). Consistent with the Tran-
stheoretical Model, the pros of change may influence
intentions to change behaviors while cons may become
more relevant once a person actually attempts to change
behavior. This is consistent with the high average values
for the pros items (3.11 to 3.81 on a 5-point scale), indi-
cating that participants already tended to indorse the
importance of the pros of change regardless of their
dietary intake. Individual item analysis of the pros items
indicated some evidence that items focusing on others
(e.g., People close to me would be pleased if I ate fruits
and vegetables) were less related to diet intake than self-
related items (e.g., I would have more energy if I ate more
fruits and vegetables) (data not shown). Developing pros
items that are more immediate and focus on self-related
benefits may help to improve the strength of the relation-
ship between the pros scales and dietary intake.
The psychosocial scales reliability and validity were
similar among men and women. Moderator analyses
revealed that the relationship between the psychosocial
Table 3: Correlation coefficients among psychosocial scales for study 2.
Gender Fat 
pros
Fat 
cons
Fat S.E. Fiber 
pros
Fiber 
cons
Fiber 
S.E.
F.V. 
pros
F.V. 
cons
F.V. 
S.E.
H.E. 
strats
H.E. ss H.E. 
env
Fat pros Men
Women
Fat cons Men .10
Women .09
Fat S.E. Men .11 -.27**
Women .24** -.37**
Fiber pros Men .46** -.05 .29**
Women .53** -.01 .32**
Fiber cons Men .10 .24** -.07 .10
Women .02 .36** -.20** .02
Fiber S.E. Men .16* -.14* .46** .41** -.27**
Women .32** -.22** .64** .55** -.33**
F.V. pros Men .51** .07 .22** .62** .04 .31**
Women .55** .04 .24** .65** .06 .39**
F.V. cons Men .08 .39** -.15** .03 .45** -.23** .09
Women -.00 .49** -.34** -.01 .50** -.19** .07
F.V. S.E. Men .14* -.14* .46** .34** -.18** .64** .30** -.24**
Women .24** -.27** .66** .38** -.22** .67** .37** -.33**
H.E. strats Men .33** -.21** .34** .33** -.09 .33** .32** -.11 .32**
Women .29** -.16* .37** .35** -.24** .48** .29** -.18** .38**
H.E. ss Men .33** -.07 .20** .22** -.09 .24** .37** -.10 .26** .53**
Women .30** -.09 .22** .23** -.13* .30** .31** -.12 .23** .55**
H.E. env Men .10 -.05 .13* .11 -.20** .25** .14* -.18** .20** .19** .14*
Women .13 -.03 .12 .20** -.24** .27** .14* -.25** .24** .33** .24**
H.E. enj Men .14* -.17** .17** .23** -.35** .44** .21** -.22** .34** .32** .19** .29**
Women .24** -.20** .27** .41** -.32** .54** .29** -.23** .41** .44** .21** .27**
Note. * p < .01; ** p < .001; S.E. = self-efficacy; F.V. = fruit and vegetables; H.E. = health eating; strats = strategies; ss = social support; env = 
environment; enj = enjoyment.Norman et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:56
http://www.ijbnpa.org/content/7/1/56
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scales and dietary intake estimates was the same across
ethnicity, age, education, and BMI, indicating the psycho-
social scales performed similarly for diverse population
segments.
The present study compared psychosocial measures to
dietary intake estimates such as percent calories from fat,
fiber grams, and fruit and vegetable servings. This study
did not address dietary behaviors such as reducing por-
tion sizes, total calorie intake or calorie reduction and
could be improved by developing a set of psychosocial
measures relating to these behaviors of direct relevance
to weight control. Though most psychosocial and envi-
ronmental scales were supported for their validity, self-
efficacy for fat intake and pros of all dietary behaviors
were not supported. Further development work appears
to be needed, especially for the self-efficacy scale for fat
intake. A limitation was that the validation sample con-
s i s t e d  o f  o v e r w e i g h t  m e n  a n d  w o m e n  e n r o l l e d  i n  a n
Table 4: Correlation coefficients between psychosocial scales and dietary intake estimates for study 2.
% energy from fat Fiber grams per 1000 kcal Fruit servings per 
1000 kcal
Vegetable servings 
per 1000 kcal
Sample r 95% CI r 95% CI r 95% CI r 95% CI
Dietary Fat Reduction
Pros Men -.05 -.14, .04 .05 -.04, .14 .05 -.04, .14 .04 -.05, .13
Women -.08 -.18, .02 .06 -.04, .16 .11 .01, .21 -.04 -.14, .06
Cons Men .17** .08, .26 -.15* -.24, -.06 -.16* -.25, -.07 -.17** -.26, -.08
Women .22** .12, .31 -.20** -.29, -.10 -.17* -.26, -.07 -.17** -.26, -.07
Self-efficacy Men -.07 -.16, .02 .10 .01, .19 .10 .01, .19 .15* .06, .24
Women -.08 -.18, .02 .19** .09, .28 .20** .10, .29 .24** .15, .33
Dietary Fiber and Whole Grains
Pros Men .01 -.08, .10 .02 -.07, .11 .01 -.08, .10 .08 -.01, .17
Women -.12 -.22, -.02 .11 .01, .21 .14* .04, .23 .06 -.04, .16
Cons Men .15* .06, .24 -.22** -.31, -.13 -.11 -.20, -.02 -.12* -.21, -.03
Women .15* .05, .24 -.25** -.34, -.16 -.17* -.26, -.07 -.16* -.25, -.06
Self-efficacy Men -.01 -.10, .08 .24** .15, .33 .11 .02, .20 .28** .19, .36
Women -.11 -.21, -.01 .24** .15, .33 .27** .18, .36 .24** .15, .33
Fruit & Vegetable
Pros Men .06 -.03, .15 -.05 -.14, .04 -.01 -.10, .08 .08 -.01, .17
Women -.02 -.12, .08 .06 -.04, .16 .15* .05, .24 .03 -.07, .13
Cons Men .14* .05, .23 -.18** -.27, -.09 -.18** -.27, -.09 -.27** -.35, -.18
Women .20** .10, .29 -.24** -.33, -.15 -.23** -.32, -.14 -.20** -.29, -.10
Self-efficacy Men -.10 -.19, -.01 .19** .10, .28 .25** .16, .34 .28** .19, .36
Women -.12 -.22, -.02 .24** .15, .33 .30** .21, .39 .30** .21, .39
Healthy Eating
Change strategies Men -.14* -.23, -.05 .25** .16, .34 .21** .12, .30 .27** .18, .35
Women -.19** -.28, -.09 .31** .22, .40 .24** .15, .33 .30** .21, .39
Social 
support
Men -.18** -.27, -.09 .19** .10, .28 .17** .08, .26 .26** .17, .35
Women -.13* -.23, -.03 .16* .06, .25 .19** .09, .28 .10 .00, .20
Environment Men .00 -.09, .09 .13* .04, .22 .03 -.06, .12 .19** .10, .28
Women -.04 -.14, .06 .13* .03, .23 .17* .07, .26 .14* .04, .23
Enjoyment Men -.18** -.27, -.09 .37** .29, .45 .22** .13, .31 .28** .19, .36
Women -.36** -.44, -.27 .35** .26, .43 .28** .19, .37 .23** .14, .32
Note. * p < .01; ** p < .001Norman et al. International Journal of Behavioral Nutrition and Physical Activity 2010, 7:56
http://www.ijbnpa.org/content/7/1/56
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Internet weight loss intervention, which may have
resulted in a selection bias of individuals with certain atti-
tudes and beliefs about dietary behaviors and healthy eat-
ing. The findings may not generalize to the overall adult
population.
Another study limitation was that all measures used
were self-report and subject to inaccuracies and biases.
However, the diet intake estimates were derived from a
well established FFQ. Other strengths of the study
include testing the measures in multiple samples and
testing if the validity evidence was moderated by multiple
individual factors of interest.
Present findings concur with the literature reporting
significant associations between dietary intake and
b e h a v i o r  c h a n g e  c o n s t r u c t s  o f  s o c i a l  s u p p o r t ,  s e l f - e f f i -
cacy, enjoyment, and cons of change [36,39-42]. The
composite change strategies for healthy eating measure
was consistently related to all dietary components, sug-
gesting that it is a simple and potentially useful explana-
tory variable for healthy eating. The scale incorporated
items related to self-monitoring, overcoming barriers,
thinking about the benefits, social support, and goal set-
ting, all evidence-based behavioral strategies. The healthy
eating enjoyment scale also demonstrated similarly
strong psychometric properties. The healthy eating
enjoyment scale included items that assessed enjoyment
of eating low-fat meat and dairy products providing a
brief measure with considerable breadth of construct,
which may be pertinent to researchers who do not want
to measure pros of change for specific dietary behaviors.
When assessing potential intervention mediators in the
context of changing multiple behaviors, these composite
measures may be an appropriate alternative to using lon-
ger measures, allowing for reduced respondent burden.
Conclusions
The present study provides evidence for the reliability
and validity of brief psychosocial scales related to 4
dietary behaviors (consumption of fat, fiber/whole grains,
fruits, and vegetables). Test-retest and internal consis-
tency reliability was assessed in college students, where as
internal consistency reliability and validity was assessed
in overweight and obese adults. These measures can be
included in dietary change and weight loss interventions
to assess to what extent interventions work through these
mediating constructs to influence dietary outcomes [43].
Information from such studies is particularly valuable
given the rapidly increasing rates of overweight and obe-
sity, the health risks associated with these conditions, and
the need to employ more effective interventions to treat
these conditions [44].
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